I. INTRODUCTION
This is the first in a series of two papers devoted to an investigation of the effects of relativity in superconductors. It has been noted before by many authors that relativistic effects can have a profound influence on superconductivity. Spin-orbit coupling, a relativistic effect of second order in / the anyonic theory of superconductivity % it was recently argued that one needs to start from a relativistic Lagrangian in order to obtain a complete description % of the Meissner effect. 23 In 9 studying the electrodynamics of 6 vortices in high-temperature superconductors it was found necessary to employ a relativistically covariant wave equation % in order to explain the experimental data. V of the present paper an equation is derived which allows one to perform such relativistic band-structure calculations for superconductors.
In spite of the fact that relativity thus obviously is relevant for a large number of interesting effects in superconductors, a unified and covariant relativistic approach to superconductivity % has not been worked out, until very recently. In a previous the magneto-optical response of superconductors. [13] [14] [15] The @ present paper provides a more general approach to relativistic effects in superconductors. It is organized as follows: after this introduction we show, in Sec. II, how the Dirac The physical significance of this construction is easily seen by C considering a homogeneous electron gas, where spin and momentum are good quantum numbers. If is by no means necessary to use this particular set of matrices. 
¦ is a four-component field operator
is the charge of the particles involved. In writing the above,
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we made use of the summation convention, i.e., a summation Below we employ one particular such set, namely that of the ˆm atrices ÿ defined by Eqs.
-
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. This set will be shown we display below only those matrix entries which are different q from zero: ... 
are the space-time coordinates in the original and the new inertial system, respectively.
ae
For a transformation to an inertial system moving with
, the transformation ae matrix is given by Since under a spatial reflection the former picks up q a relative sign with respect to the latter, the weak interaction violates parity invariance.
51,53
é We have discussed these ae facts at length because they will turn out to be highly relevant for the superconducting case as well.
B. Symmetry classification of all possible order parameters
We first consider the transformation behavior of the OP formed with
it is a matter of simple matrix ê multiplication to verify that 
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This phenomenon is known also from the nonrelativistic ae triplet OP, where it leads to using the Balian-Werthamer matrices instead of the Pauli matrices in order to obtain a quantity which transforms as a three vector under spatial rotations. 37, 40, 55 ï We can, of course, investigate the transformation behavior under space reflections in the same way. Here the transformation matrix is simply¸ˆ0
and it is readily verified that
is invariant under this operation as well. We conclude that Table I , where we display the conventional one has a linear relation between the particle-particle interaction and the effective single-particle potential, we can classify I the interaction leading to superconductivity with respect ¥ to the symmetry of the corresponding effective pair potential. We now generalize the considerations of Sec. II A to the relativistic case, i.e., we construct a symmetry adapted basis set ¥ of two-particle states into which any OP can be expanded. is, for homogeneous systems, given by
It is readily verified that the configuration-space representation ae of this state is 
The appearance of pair states formed with one Ĉ opera- 
#
Considering these states it is important to note that the theory is exactly symmetric with respect to the operation of charge § conjugation. To every single-particle state in Eq. on the other hand, give rise to singlet OP Ò in the nonrelativistic limit. These matrices correspond to the basis states 1-6. In Table I 
